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TOM TAT

Di nghién ctru phan tng tring hop cation khoi mao bang tia tir ngoai (THKMTN) ciia mot
s6 hé trén co s nhya epoxy bién tinh dau dira (EDD) c6 chat khoi mao quang cation - mudi
triarylsulfonium (TAS) véi ty 18 trong lugng EDD/TAS = 100/5 va mot sé hé trén co s EDD,
bisxycloaliphatic diepoxy monome (BCDE), TAS véi ty 1¢ trong lugng EDD/BCDE = 20/80,
ham lugng TAS 3-7% tong trong lugng ctia EDD va BCDE. Cac két qua thu dugc cho thay phan
tmg THKMTN hau nhu khong xay ra trong hé¢ EDD/TAS = 100/5 nhung xay ra dé& dang trong
cac hé co ty 1€ trong lugong EDD/BCDE = 20/80 véi ham lugng TAS khac nhau. Trong cac hé
nghién ctru, EDD/BCDE/TAS = 20/80/5 ¢6 chuyén héa nhom epoxy cao nhat va chuyén hoa
TAS nhiéu hon, chuyén hoa nhém epoxy nhanh hon, ham lwong nhom ete tao thanh nhiéu hon
trong qua trinh chiéu tia tir ngoai so vdi hé BCDE/TAS = 100/5. Cac két qua nay dwoc giai thich
bang hiéu ting che chin ciia TAS va tic dung hoa déo cua cac doan mach dau ciia EDD trong
cac hé trung hop quang.

Tir khéa: ddng ran bang tia tir ngoai, tring hop quang cation, nhua epoxy, du dura.

1. MO PAU

Céc hop chét chira nhém epoxy c6 nhiéu tinh nang ki thut quy, c6 thé bién doi theo nhiéu
huéng khac nhau tao nén nhitng san pham c6 nhiéu tng dung da dang trong thuc té. Do do, viée
nghién ctru bién ddi va khau mach cac polyme, oligome, monome chtra nhoém epoxy ludn thu hit
su chil ¥ ctia nhiéu nha nghién ciru trong nude va trén thé gidi. Trong d6, phan tng tring hop
quang cation dugc dic biét quan tdm do ¢ nhimng wu diém ndi bat [1 - 8].

Phan ung trung hop quang cation cua cac hgp chit chira nhom epoxy noi chung, nhya
epoxy bién tinh dau thyc vat néi riéng ciing nhu tinh chét ctia san pham phu thudc vao nhiéu yéu
t6. Trong d6, ban chat hoa hoc va ham luong cac hop phan trong hé tring hop quang dong vai
tro rat quan trong.

Két qua nghién ciru anh hudng cia mot s6 dau triglyxerit véi goc axit béo ¢ 18 nguyén tir
cacbon, c6 chi s6 iot trén 100 nhu dau triu, diu lanh, dau dau, diu hat cao su dén phan trng tring
hop khau mach bang tia tir ngoai theo co ché cation da dugc théng béo [3, 5 - 8]. Bai bao nay
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trinh bay két qua nghién ciru phan tmg tring hop cation bang tia tir ngoai ctia mot sb hé trén co
s& nhya epoxy bién tinh dau dira, mot loai dau triglyxerit c6 tdi 70 % goc axit béo chira 12 - 14
nguyén tr cacbon va rat it lién ket doi.

2. THU'C NGHIEM
2.1. Nguyén liéu va hoa chit

- Nhua epoxy bién tinh dau dira: nhya epoxy bién tinh dau dira (EDD) dugc diéu ché tai
phong Vat liéu cao su va dau nhya thién nhién, Vién K7 thuat nhiét d6i, c6 ham luong dau 39 %
va ham lugng nhom epoxy 2,31 mol epoxy/kg.

- Monome Bisxycloaliphatic diepoxy (BCDE) loai Cyracure 6105 cta hang UCB (Bi), c6
ham lugng nhom epoxy 8,5 mol/kg.

- Chat khoi mdo quang cation: mudi triarylsulfonium (TAS), sir dung loai Cyracure UVI —
6974 cua hédng Ciba.

- Dung mdi: Clorofom loai P ciia Trung Qudc.
2.2. Tao hé trung hgop quang
- Cac mau triung hop quang dugce tao bang cach tron déu cac h(_)“p’phﬁn: nhwa epoxy bién tinh
dau dira, monome BCDE va chat khoi mao quang TAS theo ti 1€ khoi lugng duogc trinh bay trén
bang 1.

Bdng 1. Ti phan khéi lugng cua cac hop phén trong cac hé trung hop quang trén co s nhua
epoxy bién tinh dau dura

STT H¢ khau mach EDD BCDE TAS
1 EDD/BCDE/TAS 100 0 5
2 EDD/BCDE/TAS 20 80 3
3 EDD/BCDE/TAS 20 80 5
4 EDD/BCDE/TAS 20 80 7

2.3. Trung hgp quang

Tring hop quang duoc thuc hién trén may chiéu tia tir ngoai FUSION UV model F 300S
(My) tai Vién K1 thuat nhiét d6i, Vién Khoa hoc va Cong ngh¢ Viét Nam. May co6 dén thiy ngén
ap suét trung binh v61 cuong do anh sang 250 mW/cm®. Khi tdc d6 bang chuyén 5 mét/phut, mdi
lan chiéu qua dén twong tng voi thoi gian 1,2 gidy chiéu.

2.4. Phan tich hdng ngoai
Sy bién doi cua cac nhom dinh chirc trong qua trinh khdu mach duoc xac dinh bang phd

hdng ngoai, trén may FT — IR, NEXUS 670, Nicolet (My) tai Vién K§ thuét nhiét d6i, Vién
Khoa hoc va Cong nghé Viét Nam.
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Mau dugc tao thanh mang day 10pm trén vién KBr dé phan tich hdng ngoai. Bién d6i cac
nhom dinh chiic dugc xac dinh dya vao sy thay ddi cua cuong do hép thu déc trung cta chiing.
Su bién d6i nay dugc xac dinh mot cach dinh lugng bang phuong phap ndi chudn theo cuong do
ctia nhom C=0 tai 1731 cm™, 1a nhém c6 ham luong khong thay ddi trong qua trinh phan tmg.

3. KET QUA VA THAO LUAN

3.1. Nghién ciru phd hong ngoai ciia cic hgp phin va hé tring hop quang truéc va sau khi
chiéu tia tir ngoai

Pho hong ngoai cia hé EDD/BCDE/TAS = 20/80/5 trudc va sau 13,2 gidy chiéu tia tir
ngoai duoc trinh bay trén hinh 1.

Hinh 1 cho thay trong qua trinh chiéu tia tir ngoai, hap thu tai 1731 em™ dic trung cho
nhém C=0 ciing nhu cudng do cia nd hau nhu khong thay doi. Cac hap thu dic trung cho nhém
hydroxyl, nhom ete c¢6 sb song 3460 - 3500, 1039 -1082 cm™ tiang 18n, cac hap thu dic trung cho
TAS, nhém epoxy cua EDD, ciia BCDE c6 s song 1793, 914, 789 cm™ giam trong qua trinh
chiéu tia tir ngoai. Vi vay da khao sat bién ddi ciia cic nhom dinh chirc theo sy thay doi cuong
d6 ctia cac hap thu nay bang phuong phap ndi chuin theo hép thu dic trung cua lién két C=0 tai
1731 cm™[9].
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Hinh 1. Pho hong ngoai cia h¢ EDD/BCDE/TAS = 20/80/5 trudc (a) va sau 13,2 gidy (b)
chiéu tia tir ngoai

3.2. H¢ trung hgp quang trén co sé EDD va TAS
_ Da nghién ctru phan img trung hop quang cua h¢ co ti phan trong lugng EDD/TAS = 100/5.
Bién doi ciia TAS va nhom hydroxyl trong qua trinh chi€u tia tir ngoai duoc theo doi dua theo

bién doi cuong do hap thy tai 1793 cm™, 3473 cm™. Bién doi ciia TAS va nhém hydroxyl trong
qua trinh chi€u tia tr ngoai duoc trinh bay trén hinh 2.
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Hinh 2. Bién d6i ham luong cac nhom dinh chirc khi chiéu tia tir ngoai (trong d6: m TAS; ¢ nhom OH)
Tir hinh 2 ¢6 thé thdy ham lugng TAS thay doi dang ké trong khi ham lugng nhém
hydroxyl hau nhu khong thay do6i sau khi chiéu tia tir ngoai. Diéu do chimg t6 phan tmg khoi
mao khong xay ra. Thuc t€ cho thy mang thu duoc sau khi chi€u tia tr ngoai van dinh, chua
kho, dé tan trong axeton.

Trong tai li¢u [4] J. Crivello da thong bao phan g trung hop quang cation khong xay ra
khi mang trén co s& mot sé hop chat c6 nhom glyxidyl ete va TAS duoc chiéu tia tir ngoai. Pa
xéc dinh duoc rang dudi tic dung cia tia tir ngoai TAS trong mang phan quang, tao nén cac axit
Bronsted v6i cic proton hoat tinh cao. Tuy nhién cac proton sinh ra tao lién két hydro véi hai
nguyén tir oxy cua glyxidyl ete din dén viéc hinh thanh céc phtic 5 canh bén vimng (hinh 3).

Vi vay, phan ting khoi mao m¢ vong nhom epoxy tao nhom hydroxyl va cacbocation
khong xay ra. Dé phan mg khoi mao xay ra hé can mot ning lugng du dé pha v cac lién két
hydro ctia cac phirc néu trén.

Monome BCDE khong c6 nhom glyxidyl ete nén khong c6 kha ning tao phic nho lién két
hydro véi cac proton. Nhém epoxy ciia BCDE 1a nhém epoxy mach vong, c6 stic cing 16n, rat
hoat tinh, d& bi mo vong khi bi proton hoa. Phan img m¢ vong cua cac nhom epoxy nay bang
cac proton téa nhiét du dé pha v cac phire clia cic proton véi cac nhom glyxidyl ete.
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R

O day: R — gbc hydrocacbon
Hinh 3. Céc phtrc tao boi lién két hydro cua proton va cac nguyén tir oxy trong glyxidyl ete
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Vi viy can thém monome BCDE dé thiic ddy phan tng va cai thién tinh chét ciia mang sau
khi dong ran.

3.3. Hé trung hop quang trén co s EDD/BCDE/TAS = 20/80/5

Bién d6i ciia TAS va cac nhom dinh chirc trong hé EDD/BCDE/TAS = 20/ 80/5 khi chiéu
tia tr ngoai dugc trinh bay trén hinh 3.4.

Céc két qua trinh bay trén hinh 3.4 cho thiy trong hé EDD/BCDE/TAS = 20/ 80/5 qué trinh
triung hop cation xay ra nhanh chéng. Chi sau 1,2 gidy chiéu tia tr ngoai di c6 dén 65 % TAS
phan quang. Sy phan quang TAS va hinh thanh proton din dén phan mg mé vong cac nhom
epoxy dau tién, lam nhom hydroxyl trong hé tang 4,5 1an, tir 100 % ban dau dén 450 %, sau 1,2
gidy chiéu. Do phan ung khoi mao va qué trinh tring hop quang tiép theo, nhom epoxy cua
EDD va nhém epoxy ctia BCDE chuyén héa nhanh chong, tao nén cac lién két ete, lam ham
luong nhom ete trong hé ting hon 3 1an, tir 100 % ban dau dén trén 300 %.
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Hinh 4. Bién d6i ham luong cic nhém dinh chire ciia hé EDD/BCDE/TAS = 20/80/5 khi chiéu tia tir ngoai
Trong do6 : ¢ TAS; m nhom epoxy ciia EDD; A nhom epoxy ctia BCDE; x nhém OH; + nhém ete

Diéu dang chi ¥ 1a chuyén hoa ciia TAS va nhom epoxy, su hinh thanh cta nhém hydroxyl
va ete trong hé BCDE/TAS = 100/5 trong qua trinh chiéu tia tir ngoai (hinh 5), khi khong c6
EDD, c6 nhiéu khac biét véi hé EDD / BCDE / TAS = 20/80/5. Tir hinh 5 ¢6 thé thay khi khong
¢6 EDD, nhom hydroxyl tao thanh nhanh va nhiéu trong hé BCDE/TAS = 100/5 khi chiéu tia tir
ngoai nhd monome BCDE hoat tinh cao, dé dang tham gia phan tng khoi mao; TAS phan quang
it hon; nhom epoxy chuyén hoa cham hon va nhéom ete hinh thanh it hon so voi hé
EDD/BCDE/TAS = 20/80/5. Piéu nay dugc giai thich bang ciu triic khong gian cimg nhic cua
mang ludi khong gian trén co s& BCDE can tré phan tmg & mot mirc d6 chuyén héa nhom epoxy
nhat dinh. Nhu vay, chi can mot lwgng nho EDD (Ti I¢ EDD/BCDE = 20/80) da c6 tac dung hoa
déo, lam cac doan mach ctia mach phat trién linh dong hon, dan dén chuyén hoéa cao cua nhém
epoxy (hinh 4).
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Hinh 5. Bién d6i ham lugng cac nhém dinh chirc ctia hé BCDE/TAS = 100/5 trong qué trinh chiéu tia tir ngoai
Trong do: ¢ TAS; A nhom epoxy cua BCDE; x nhom OH; + nhom ete.

3.4. Anh hwéng ciia ham lwong TAS

Anh huong ctia ham luong TAS dén chuyén hoa nhém epoxy ciia EDD va nhém epoxy cia
BCDE sau 0,6 va 6 gidy chicu tia tir ngoai dugc trinh bay trén hinh 6.
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Hinh 6. Anh huong ciia ham luong TAS ban dﬁl} dén chuyén hoa nhom epoxy sau 0,6 gidy (¢,m) va
6 gidy (0,0) chiéu tia tir ngoai

Trong d6: 4,0 Nhdm epoxy ctia EDD ; m,0 Nhém epoxy cia BCDE

Tir hinh 6 ¢6 thé thay chuyén héa nhom epoxy BCDE ciia hé c6 ham lugng TAS ban dau
5% va 7% sau 0,6 va 6 gidy chiéu tia tir ngoai xap xi bang nhau. Sau 0,6 gidy chiéu tia tir ngoai,
chuyén hoa nhom epoxy ctua EDD trong hé ¢6 ham lwong TAS ban dau 5%, 7% tuong tng la
44%, 50%. Tuy nhién, sau 13,2 gidy chiéu cac gia tri chuyen hoéa nay khong con khac nhau
nhiéu, dat cic gia tri twong ng 56% va 58%. Nhu véy, chuyén hoa nhom epoxy trong hé tring
hop quang tang khi ham luong TAS ban dau trong hé ting tir 3% dén 5%. Tuy nhién khi tiép tuc
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tang ham lugng TAS ban dau trong hé trung hop quang tir 5% dén 7%, chuyén hoa nhém epoxy
cuoi cung hau nhu khong tang thém.

Két qua nay duoc giai thich bang hiéu ing chin anh sang ctua TAS [1, 3].

4. KET LUAN

Qua nghién ctru pho hdng ngoai cua cac hé tring hop quang trén co' s¢ EDD da chon duogc
hap thu tai 1731 cm™ dic trung cho nhom cacbonyl lam ndi chuan dé khao sat su thay doi cua
TAS, nhém hydroxyl, nhom epoxy ctia EDD va ciia monome BCDE, nhom ete theo cac hap thu
dac trung tai 1798, 3478, 914, 789 va 1049 cm™.

Phan ung tring hop cation khoi mao bang tia tir ngoai hau nhu khong xay ra trong hé
EDD/TAS = 100/5, khi khong c6 monome BCDE, xay ra cham trong h¢ BCDE/TAS = 100/5
nhung xay ra nhanh chong trong hé c6 ca EDD, BCDE, TAS nhd kha ning tham gia va thuc day
phéan rng khoi mao cia BCDE va hoa déo, taing d0 linh ddng trong hé ctia EDD.

Do hiéu tmg chén sang, trong dai ti phan nghién ctru, ti phan trong lugng TAS = 5 % so véi
téng lwong EDD va BCDE c6 hiéu qua tot nhét ddi voi phan tmg tring hop.
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ABSTRACT

STUDY OF THE UV- INITIATED CATIONIC POLYMERIZATION OF SOME SYSTEMS
BASED ON THE EPOXY RESIN MODIFIED BY COCONUT OIL

Lé Xuan Hien", Nguyen Thi Thuong
Institute for Tropical Technology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi

“Email: hien-vktnd@hn.vnn.vn

The UV — initiated cationic polymerization (UVICP) of the system based on the epoxy
resin modified by coconut oil (ECNO) and the cationic photoinitiator, a triarylsulfonium salt
(TAS), with the weight ratio of ECNO/TAS = 100/5 and systems based on ECNO, a
biscycloaliphatic diepoxyde monome (BCDE), TAS with the weight ratio of ECNO/BCDE =
20/80, the TAS contents ranged from 3-7% of total amount of the ECNO and BCDE, has been
investigated. It was observed that the UVICP almost not occurred in the system ECNO/TAS =
100/5, but was performed easily in the systems having the weight ratio of ECNO/BCDE =
20/80 and different contents of TAS. The highest conversion of epoxy groups in the system of
ECNO/BCDE/TAS = 20/80/5 among the investigated systems, more consumption of TAS,
faster conversion of epoxy groups and higher content of ether groups formed in the system
during UV — exposure in comparision with the sytem BCDE/TAS = 100/5 were determined. The
obtained results were explaned by the ecran effect of the TAS and plastisizing effect of the oils
chains of the ECNO in the photoplymerization systems.

Keywords: UV-curing, cationic polymerization, epoxy resin, coconut oil.
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